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Quiz No.1 


4-6pm, Wednesday, January 24, 2007 


The acceleration of a particle is defined by the relation a = —5/(2u9 — v), where a and v are expressed 


in m/s? and m/s, respectively. The particle starts at t = 0 from z = 0 witha velocity vp. Knowing that 
v = 2/3v at t = 5s, determine 


a) the initial velocity of the particle, 
b) the time required for the particle to come to rest, 


c) the position where the velocity is 1m/s. 
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MIE 200F — Test No. 1 
September 21/98 


A torpedo is launched horizontally in the ocean with an initial speed v =40 m/s. 
Water resistance causes it to slow down with an acceleration equal to —-0.02v (SI 
units). How fast will the torpedo be going after it has traveled 300 meters? 


Useful formulas that you probably know anyway: vdv =a dx vV=y +2495 
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Sample question on n-t coordinates 
Question: 


A truck is going around a circular track of radius R = 50 m, in a counter-clockwise direction. Let 
the distance traveled be represented by the variable s. At time t = 0, the truck is located at s = 0, 
with a speed of 4 m/s. 


The truck speeds up at the rate: dv/dt = (0.05s) meters/second’, where s is measured in meters. 
2 
, a : ae ae 
Note that dv/dt is NOT the total acceleration, i.e., total acceleration = vů, + —u, 
p 


Find v and the magnitude of the total acceleration when the truck reaches s = 10. 


Answer: 
a EE ee 
dt dt dt v 
Combine these two equations and integrate: 
s=10 v s=10 v 
la; ds = fvdd = f (0.05) (s) ds = fva 
s=0 Vo =4 s=0 Vo = 
Evaluate the integrals => | v= 21 = 4.58 meters/second 
yv 2i 2 
a, = — = — = 0.42 meters / sec ond 
p 50 


a, = ý = 0.05s = (0.05) (10) = 0.5 meters / sec ond? 
Therefore, a = 0.5û; + 0.42ûņ meters | sec ond? 


Magnitude of acceleration =| |d| = 0.57 + 0.427 = 0.65 meters / sec ond” 


Last Name _ Answe: 


First Name 


Student # 


MIE 200F — Quiz number 1a — September 17, 2003 
Quiz duration = 20 minutes 

A projectile is launched with speed v, = 80 km/h at an angle 0 = rd 
60° from the horizontal as shown in Figure 1. The angle of the j 
incline J = 45°. Note that for an initial position of (0,0) the 
relationship between the x and y coordinates at impact will be 
x =-y. Ignore air resistance. 
(c) Write the expressions for the horizontal position x(t) and 

vertical position y(t) of the projectile as a function of time. 
(d) Calculate the elapsed time before impact. 


Useful equations: 
q v dv =a ds v=v,+at 


2_ 1,2 fis MES 2 
v =v, +2a(s-s,) d a 


Figure 1 


SOLUTION: 
a) v = 80km/ h+3.6 = 22.22m/ 5 


Using s=s,+v,t teat" we get for the x direction with xo = 0, ax = 0, and vox = vecos60 we get 
x(t) = (v, cos 60)t 
= (22.22m/s)(cos60)t answer 
= (11.11m/s)t 


Again s =s, +v,t +a we get for the y direction with yo = 0, ay = -9.81 m/s”, and Voy = VoSin60 we get 
y(t) = (v, sin 60)t 5 gt 
=(22.22m/s)(sin 60)1->(9.81m/s*) r answer 


=(19.24m/s)t—(4.905m/s° )t? 


b) Substituting these two equations into x =—y gives: 


(v, cos60)t =—(v, sin 60) +580 


2 
t = (cos 60+ sin 60) 
g answer 


E 2(22.22m/s) 
~ O98Im/s? 
= 6.189 sec 


(cos 60+ sin 60) 


